INTRODUCTION
Spherical bilayered lipid vesicles (liposomes) are widely used as containers for encapsulation and con trolled drug release [1] . The most evident progress has been achieved in cosmetology. It was shown that the addition of liposomes containing drugs, cosmetic gels, and emulsions in their internal volume assist the recovery of the stratum corneum, penetration of drugs into the skin, moisturizing of the skin, etc. [2] [3] [4] [5] . There are examples of commercially available injec tion liposomal drugs for the therapy of cancer and infectious deceases [6] .
The ability of liposomal containers to incorporate and release immobilized drugs is primarily controlled by the characteristics of the liposomal membrane. In turn, these characteristics depend on lipids used for the preparation of liposomes, the phase state of the lipid bilayer, the dimensions of liposomes, and some other parameters [7] . Membrane permeability can be controlled by linking liposomes into complexes with synthetic and natural polymers. Adsorption of poly mers on the liposomal membrane may be accompa nied by an increase in the rate of migration of lipids between the external and internal sides of the bilayer [8] , development of transmembrane asymmetry in the distribution of lipids [9, 10] , and formation of open pores (channels) in the membrane [11, 12] and some other defects; finally, drug release from the liposomal container into the surrounding solution is enhanced [13] . Of special interest are electrostatic complexes of anionic liposomes with cationic polymers. In addition to a comparatively mild effect on the permeability of membranes (without any breakdown of liposomes), this modification leads to the recharging of liposomes and then imparts affinity toward cells, which are known to have a surface negative charge [14] .
In this study, we investigated the complex forma tion of the cationic polymer poly(N ethyl 4 vinylpy ridinium) bromide (PEP) with small monolamellar anionic liposomes. Two types of liposomes were used: (i) traditional liposomes formed from a mixture of anionic diphosphatidylglycerol (cardiolipin, CL 2-) and the zwitterion (neutral) phosphatidylcholine (PC) and (ii) anionic PC/CL 2-liposomes with membranes that contain built in molecules of the nonionogenic surfactant Brij 58, PEG ether with a degree of poly merization of 20, and cetyl alcohol. Hydrophilization of the liposomal surface by a PEG layer makes it pos sible to substantially increase the time of their circula tion in the body and to reduce the therapeutic concen tration of drugs [15, 16] . Binding of a polycation on a liposomal membrane was studied by means of follow ing the changes in the surface charge of liposomes, the dimensions of liposomes, and the fluorescence inten sity of a probe in the liposomal membrane via the methods of laser microelectrophoresis, photon corre lation spectroscopy, and fluorescence quenching. Structural rearrangements in the membrane induced by the adsorption of the polycation were analyzed by the methods of DSC and EPR. The related results and conclusions are important for studying the mechanism of interaction between polymers and liposomes and for the development of mixed containers based on liposomes and polymers for drug transport.
Complexes of Anionic Liposomes and a Cationic
EXPERIMENTAL Materials The cationic polymer PEP was prepared by quaternization of poly(4 vinylpyri dine) with a degree of polymerization of 600 (Aldrich) by ethyl bromide in a 10% alcohol solution [17] . The prepared product was precipitated from the reaction mixture into anhydrous diethyl ether, washed with ether, and dried in vacuum. The degree of alkylation estimated via IR spectroscopy was 95%. The polymer concentration was calculated in moles of cationic (quaternized) groups per 1 l of the solution.
PC and dipalmitoylphosphatidylcholine (DPPC), CL 2-, 1,2 dioleoylglycero 3 phosphaetanolamine N(carboxyfluorescein) (PEA CF) (Avanti) and Brij 58 (Serva) were used without any preliminary purifica tion.
Here, R 1 and R 2 are the residues of natural saturated and unsaturated carboxylic acids (PC), and R 1 = R 2 = C 15 H 31 (DPPC). 
